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(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate the necessities 
of position signal correction at the time of head 
switching and an offset operation at the time of servo 
pattern writing even when physical positional shifting 
occurs between reading heads. 
SOLUTION: In a magnetic disk device having a head 
disposed to have writing and reading heads integrally 
corresponding to the respective data surfaces of a 
plurality of media, servo information containing a phase 
servo pattern is discretely written in the data surfaces 
of the plurality media in a track direction. Thus, first, for 
each head and for each cylinder position surface of the 
medium surface, the positional shifting of the reading 
head from the writing head is measured. Then, based on 
the measured positional shifting amount, to eliminate 
relative positional shifting amounts between the reading 
heads for each head and for each cylinder position of 
the medium surface, writing is performed by adjusting 
the phase of the phase servo pattern. 
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y Yt y - K*— (*SC-HB*fc^ * K*.I£BLfc® 

SftE— 5/ KSRtfffiKJJtfcH^S/ y >^-fifcB»ic." tuf£ 

fci-swsaai, 

iMESg^i^^DJcS^^T, iufE— ;y KS&tfiKjEfflt 10 
(*Sc0i/y y^efSiC fulfil y- Y^y KB^«*t 

«rEffiBW*»i&«att, »t©y-hx^Ki:» 
-rsftiwy- v^y Y(Dtm&)te&m-ftim<x$:te<-t 

w t * em* t -r 5 

tc N f£^y — K^y KJc«"t"5te^y— Y^-y KCQ*@ 
ft *lc«»U 

#>y ^^ffiKftfcffitS*--^^ — Vt#t5i*. 
fitjf£#^ y - * KW^oo y-Y^y KOttfrffitt, 
mifEffiteft 0 *£ttT<b LT{£*§*-#'< 30 
& r i «r4»1K £ 5 * - 

t\ *rEffiBttf«»i&«att, WE#y-K^y k©5 

f£*B if - - > to fits & ins L r « £ a tf w 4: £1$ 

fuE£-^ ^ KO^» >^flr««SC, fflftLfcttBi"*i* 
DtWE-fitffi*— ><Ofirti*| 40 
mm&^y Y<DisV >yQLWmc y BffEtirfM * fcftf-f 

99EW*aa«, huE#«ki*b<ot wt^hJ^-r 

ffJEfaBfflf»»i&iSart\ *»«'>y 
«JE»*ttBi"ix#aa t «IB-tt«^n*Jw*^v^-c«iE so 



Bk t i- S -9- - *ttr«»i£*8: c 

7 ] !S*JS 6 E«o-9— * 

x, WEaiSisai*, we#«*->»j >^ssc t&Ey 

-f h^y K5d<t «9 Yy y ? ± > & (DWliM'tC^— <7V<— ;* 

s> K(CJ;&iiuE— — * h/** — >tofBSffiff » 
iS«5L<45ffiB^O^^ K»»*«cX-3v^-C9>r h — 

«r»* £ "T 5 If - 

[f«*^8] if*^iE«S<o-9--^^#^&jc»^ 
>^«««r, tuE#^^ K»ftOf«->y >y<iasco7 
jr?tyh UT»#5it^> y >^«»*5iiga*:ia:*tfo 

^v>r, fjE'>y >^««*iiiaatt. KrBCt**-* 
/^-ylrN^ y i me:^ ir>y >^icot 
.(l/n) Y?y? ^^fffifofb LTESf^I 
^> ttE'J — Kh7y^-fev^^ttB-fix**«rE (1 
/n) tiV^Wi^— ^/ Ka6'9*«Clfc||[L.T^ 

^y Yt y - Y^y K«r— »«cB*.fc^ y KtEIlfc 
H^o^^ K«rfE*0>^y v^ffiBicffiBftALTEak 
^4t5i*(C flaE*»a*^#^--^B«cffi:tt*- 
^^-vSr«tf*-7KW*SrE»Lyi:E««B«ci*^ 

^stsc, suE# y - KiB<ott*tW4ffiB-rn 

*«:4<tJ:5 Jcfitfl * n& U * - ^ ^ - > ^ 

iw*«i i] m*mi oe*©e«kbic»v^t, n 

£*:#*4:-r*E1MSB. 

2] ISjR^I lE«^>E««B«c»^-C, tu 

c ^^co y — K$c*f-rsffe^> y — K<ot§ 

»tt4ttBTn*a«rlBrEtttt*-^^->^tt^ 

^ Lt*->!) v^f5BSSCffifS-9— 

^*E»U, «JE»«» — K^y KK^O.y— K^y K 
c5jj!C(*BJCli«rElSt«ft * tfJt-f 5> Lrfit«*-sK^^ 

[IS*^l 3] W*q[l 0E*eOE«KBlCj»i>T. ifu 
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b^y F\ztt^Z&W:irfr&D$:*<'t£o l 1 z^ (ifgir 
[ff*^l 4] 3E«<OE«JS«SC»l^T, ffi 

— <*> fcftf-f 'o LTfitta-y-— 

tec 

6] 5Ett^E«Kffl-in*-C\ ffi 

E*ftttl*<D#^-*ffiW\ *MMtfl*r- 
N'>y>^lM^ir>!/y^:o§ (1/n) h 
9 t'yf^fifof.b LtEftt5#*, miE'J- 20 
K h7 y^-fev-^co^g-fttSSrmjE (1/n) h 7 * 

* Lfc*»-CJWlB->y >/*«tf6E»Lfc;i*» 

— .x Kir U- y KSr-fricfBx.fc'^ KfcEHLfc 
fit t § * - # ' * * - v & ft tf if - * t f * « & 5i tf * - zK 
JfflE&f*B^#^Lfc^y KfttMii Lfc*-fi\ SuE 30 

*ai*B<ora— ^ftsicatt^* ks-s-mjkc (1 
/m) tv*-f oSfrEffl**— — ycofi 

J: 9lWEffiffi^-^^^->d^K^fflLfe<it«Wffl^ 
^ s> K##*if sc < 1 /m) h7y^t J yf-fofn§: 
<t > 1~3 sjCx< £ - 

JH^T, Ny y >-^£r 1 mfi<^ UTAH 5 !* — — > 
«rE»-r*«£\ *1E (1/M) I>7^tVf«f 
■t"5fittift 0 S: • 40 
<*> = (3 6 0° /N) • (l/M) 

y K»*WicmEB[«*-#^^-^S:mEtttlft*T 

— y Kt y - b'^y b'z-mzm^tc^y KSrieaufc 

W±-t-*t:#M. mEHSB^frf-^I^ttfit- 
#^#->«rftfr*--*fflf«*E»UfcE«KBJw»v^ so 



H9E«ftjBt(*^*f !r -*Brt:, ll»EJKf*BJc#rt;Ufc^ 
* KftirMifc Lfc»«\ H(iE#ttEi*B<o(?I— >y >V 
eii^L^7K#flM (1/M) h^y^t'yff 

oMEtitfa*— * - >©tttttr-f 6 u-r^fcEfi-f 
^^->*»fctt^aiLfcttBttr«^^ K##m:c (i 
mm. 

ffitl-y— #'«*->*:Eft1-*»£\ «9E (1/M) h 
<t> = (3 6 0° /N) • (1/M) 

turistuu «rE#a»B^m-^>y >^fitB-c, - 

y K»*W(cttEffitt*-^^^-^*:ll(rEffittA <f>"f 
of?) LTT»E»Lfcr>«:1»lti'r5EitS6B. 

[0001] 

- * ten y k -ce»?¥ a * <o #fflf*B* 

5i*8fe&WE«3SB«cHL, »*c, # y - K^y Ktcft 

jEt^st+s^-^w^ii^^ttiat/EttasajcBa 

[0 0 0 2] 

T% t-^h7^7^ (STW) ICiotitltO* 
[0 0 0 3] rco-y— tfb? y? 7^ fZ&mLti-V— 

[0004] z.<otz.^ s f— ^Bfcs^ii.^fc-y— ^ 

. [0 0 0 5] 

eftiJSE&aSfkJc^-ra^^Sc. ^^xV ^ 
lScttfflt5ESRt^yK>Lt, -f^^^^w^ 

Ki y- 5/ Ktt«attsc*tta 



5 



(4) 



2000-100098 

6 



[0 0 0 6 ] 12411 fljEfr^SEW^— *ffiMlB«$ft 

£tl5.hf6] 2#— *;/ K2 0 2 {CjotfS h^y K 

^F^yK2 04^f77n>^212!:»L, y — 
y K2 0 8CO h^^^irV^ 2 1 6 ri^J ?L (4V >^ 
ffflJC + D 1 T*L-C<^5, ^tUCjfrL 2#— ^ K202 
tt, 9>f h — :/ K2 0 6<0 b 9 y 2*^9 2 1 4 M*f 
U y-K^y K2 1 0(^h7 7^t>^ 2 1 8^W^i 10 
ii*7^ ^IPJJJC-D 2ftltV^c ::t'i#^y K2 0 

[0007] d2 5lt 124 CO^- 5/ K 2 0 0 , 2 0 2 
iCJ: «9 .W— v-y — >*IB*LTtt*ffl- 

K2 0 0it 7^h^7K2 0 4iCj:n77^t>^ - 
2 l-2 0W«|lCffi»«:-r'e>UT7^ Ff7 ^ifrlcO-*- 

2 0 2 ^s 7-Y h^^K2 0 6(Cj;n77^t>^2 20 

[0 0 0 8] r^J;3^t-^^->A, B*h7^ 
^t>^2 1 2, 2 1 4 Sd^tLffitt-ftta-D 1 , + D 
2 £ t> o y — y K 2 0 8 , 2 1 0 -CB6*Si 9 , 
— >ARB(« — >BK»»#£* 4 h 7 y?^ 

>^€r**66 c K2 0 4 i4 h 7 y 

9*^9 2 2 0 kfty, 7^h^^K20 6lih7'7^ 
t>^ 2 2 2t/j:l9 % #'J»K^y KICJ:!J#7^ h — 

* K«o h7 ^ny^WjJotu 9c 30 
[0009] M(c, :©±5i^yKiiP-^!;7^f 

y M^S45c @2 6(1 li^y K2 0 0*p]JCt 
oT^d^ Hte^2 2 4Srton-^'J7^f-ax- 
^226 id — yK2 0 0£g£f*®2 2 8 CSf 

14«-Cfc5tfs §7^7^ >JR^ >tt'li3-^ 0 1, 

14, TV* t4>+Vl*Jjfa&mfa£\£tt6, 
[0 0 10] ZCDfzfr^ "f— $7^ hH#{C N 02 5<DX 40 
pfC, 1;— K^y K2 0 8, 2 1 0MJ: <9f-^^- 

M*— — VA, B0>flfcffl»»#*SL< fc*ftf*# 

[0011] -co J: Kffl«x.{c#5f¥fit|tft«) 
S:#fiStS*S<0lolt ym^=7<J b^y b' t 

t5wi:*efc5 c 0»I;tl4 1 y h*<DjrZ7± y MID 1 50 



t'fe5C>^b, t-^^-yA, BOKEtfl-S-ri^ 
K^^h7y^ty^ 2 2 0 co (Sfiff-i-J.-^-^ir y h 
D 1 ^i)D^5: £ T% IELV^h7^^-fe:>^2 12 cof£ 

[0012] -coi: 5*tt«»#<o*7-fe ^ HHjEJCJ: 
f9. — y K*«J0#;t*SK F7 y * -tr^ 

U Cco«£\ #^7KSlo#->yyf(iIS',:7>f 

tcffitSU -.yKSWyy>/Si:^T'J^b 

Hx.l^j' KS^4ltr-?I§ 9 2000 v-y>^ 

tifci^ 8 0 0 oicotntt^^y k«e*-*-5& 

[0 0 13] 4 fc*J LT*4, #h>3> 
>?7>(9 (STW) hfc^C -y— TjfX ' ' ~ 

$ — >A, B€r y— K^j/ K^ir ^ tigfC-f^ ITS 

[0 0 14] m^m2 5C0 1#— y K2 0 Otlt * 
— — >A, B^y-K^7K2 0 8^fniDl 
tttfyj b^y K2 0 4 ^^fiijtc^^-fe >y h Lti 
^iAt^o *^2#— ^ K2 0 2^(4, i^— /"K^^ — > 
A, B£ y ~ y K2 1 OcO-fn^D 2/if^T ^^fflj 
IC7>T h^y K2 0 6*t7ty MTStiitfc 

[0 0 15] L^i-L, rco^TI4, y Kco-^ — # 

[ooi6]*m wO±5ftMHjfeJcflE*L-cftS 
ttfct>co-e, t-**iottHMH4 LtttSt-#/< ^ 

->SiA0#co^-^ir ^ hSjf^^^Fg^ Lfc*— 
[0017] 

5 fc*<o^ai mi it. *»^(7>sssi 

MB|-efc5o *-f*^0^i4, Hi (A) co J; 9 SC. 
^f$co#7-'-^M}C^LT^-r ^ K> y ~ 

^'iW«SiA^r&i4. [Hi (B) coipM, 
®^^/ KS&^(*:ffico->y yyfilSic, y^f b^y 
b*lCtt1rZ> V— b^y Kcof£B-f ttflD€raJfti"5a!]^ 
iSS ; 
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fcttffi*-*^*->Sci±*Ltf, y- y KflBMttit 

ibB$IH«rS< U K«tt«B«rfil-± *fctt«flT* 10 
x^t^l£it6 c Sic. ^-Tjf^^ h0#cO7-< h — 

iooi9] fiittMaaaii, afefitt 

4xiD{cS^v^T. Hi (C) c^J:?^ lf^^Ko 
y _ F x ^ k y - y K) ictf-f^fficD y - K 

1, D 2frh. ¥f7£cD y - K(C*f-#--5ff!lcoy — K 

— * KO*B*tW*ttB-f*V*a (=D1+D2) fcj&HB 

[0020] *fcffi«««»aiaatt, »uoj&mt u 30 

g-ftuffl. Hi*>»j3t(!t«-fix*D«r4<-j-J:5^ (fc« 

<tv\ *(*fttci4, ^ K<o^>y ^^tsasjc, ^-r 
Ktcit-ra y - y Koffl«i"n*Do»j3e« 

£ tfctt * - ^ ? - > o (its ^^M^il, & y 

[0021] r r r-jiett $as^i§gii x Ns/y^^* 

1 JUttt LTtt«*-*'<*->*E*"fSiM\ fit 40 
0= (3 6 0° / N) • (fittnt) 
^->«:SEftt6»^ Etfilt (a, D) *»<bb{£ 

£ = 9 o° • ceg-rn-fi) 

[0022] {a:at»«»iiias«*. 0 zmm&m 

U a*ffi^btt^UJUfc*iiSi»^ oy ^(OfitffiSrSS so 



[0 0 2 3] &m#m<o7 V * frhso-r 

o«tt«Bf«>«*->y ^^7>f kjc#+* y- 
en. y >^-tt«i"n*&w£-> y >^<e>k 

[0024] *fcai*iaett. #«es/y >^»c, 7 

^h^7 KiCJ: »J h 7 y ? ± >> ? <Dm\mz— tt<D/<— x 
h - > «rfi|S Sicf b L t f § y— 

[0 0 2 5] -^y KSJSB$iC7>f 

sx KOt7ty h®jf^Sr^<E: UttV^fc*, y — ^^ 

t, y— K^y k# h7 s/^*ff*iB*r»»->y 
[0026] ^ zv*ftW<nv-7f.ffimm&jrmz, je 

[0027] z(o*>v >^««»iiiaeii, ttta-y— * 

(l/n) h7y^kVffof6ttEftt5»^ 

•;-Kh7 7^t>^otifnM d/n) 

9 K*y^£Z<Dl£l£mmLX'>V>>i?ffim(D*7±y b 

[0028] -> y >y««»i&aatt, sf-^-t y h 

[0 0 2 9] #y- K^s/ KJCftaWft 

»*LfcE*»ll*:»R-t-6 a :<oEB8Itt, ffifftK 
S^r-^iicmit^ h — s> y — y K 

•>y>^ttBictt«**e>u-cE»s*-r5t#jc, is 
^a^ h 5 ^ ^*rt-e«B:fl5jjcE»LTv**, 

[0 0 3 0] 5<cE«3S«JCo**«^rt, «£c 
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5 ic fit@ illlf: fit! — > S: a& E^ L fc 

[0 0 3 1 ] E«JIS«ic»ltfc*tttt*<0#^-^BB 
t*. #^co y - y K«c*f-r-5fllico 'J - y Kcofg 

y y^eisi:, ^«>ay*ufcif*fio y - K-y kks* 

fejcffiffiif— tf/^-^t^feEfcU ftTzV - K-y 
K£W(£>y — y K©«»ffiJCov^Ttt. tefg£U/c 

[0 0 3 2] *fcE«»««cttWfc«ft«tW^#^--^ 

■ffi^giJ^JKffiSCfeoTtt, — K—y K<£>7-< h^y *■ 
*E»-T5c Afttt/Ctt, #^yK^v/y vyfiiS 20 

, ^ # ay & l fctt«-rn* d a> e> k'« l tcmu # 

[ 0 0 3 3 ] E*KBicK«+fca»a»^#7 f --^B 

ii, Ny'j ^y^xmtiLt L-cttta*— >*e 

teH-ftbft UXJiD) A»e>flrffift*Sr 
0= (3 6 0° /N) • (ffi«i*4xft) 

[0 0 3 4] E*»BJcK»tfc«[Sr«C*o#^-^ffi 

tff«t&, y KS&t>*#^y v^ffiBfeO^ h^y 

[0 0 3 5] IEit^E{C|^^7taSc^f$(D^r r --^ra 
(I, fifg-tf-— #^y* — >!:N"> y 1 U 1 

'>'J>^o| (1/n) tVf*fifof b 

itiattss^ y- Kh^^^-ferv^^fite-rtia 

£ (1/n) hyyy^ bV^fiGD^y h'&vmtzmw 

®LT1^5 C 40 

[0 0 3 6] Ett^ fi Mix tzmm% fcCD&v'-f'm 

^ -fey h^>_^ LtE»Lfc->tf ^^««36 s ««i--51» 
£\ t*-Fixa»— 1 yy-tg£ , ftily?^ 1 h 



10 

[0037] int>, m&m*<D&r-?m , <zMjfc\^x : 7 

tf/^-^fc^tf h 7 y ^ *ftj-CHI1fttt«£ 

E«W #tf«»i&#ft^;B^-C, «|*ffiJc*t«;L 

y Kf&£MflI£ L7ti§£\ #tt»ffia>W— > V 
fifcfilc*tL^y K#«W5C (l/M) h7 7^t'7ff 
oflrfB -9— * - V co ffiffi Jrf bltf J^r^c 

<t 9 > y- K^y Ksci Bttffi*— 

a ufc-ja«i»«^s^ ^ K#^jiiiic ( i /m) F7^n s 

[0.0 3 8] ^<Dtz£>^ ifyyy^cof^yK^b 
(i + i) #y.l/v^^y KM^)#^5i 

^'>-^TH4<, EftKB-^rtaJjfeS^SFtf l/M 
h 7 7 ^ t 4 y f cot7t y h y-^ tiS^ T^-tr^te 

[0 0 3 9] Ny!)y^lM^:ttfitit 
-#^*-^£Eiirt-£i§3\ (l/M) F77nv. 

0= (3 6 0° /N) • (l/M) 

£LT«LfcfclU #^(*®CO[^]- : >y V^ffifi-C, ^>;K 

[0 0 4 0] Mitf^y KftM=4i, 4y 1 J>m 
fflrtS*— *^> — >Sr-tt«*|*= 2 2. 5° fof 
[0 0 4 1 ] ffiffi*— V<0»5iffi«O«att % 

^ ci y ^C0{itS^^{k$^:'5, 

[0 0 4 2] *»9Jtt, *^ft:cO#x-^S{C 

^1X7^ h — y K> y- y Kft— tz~* 

-CfBtkWicEft L^E«K««co * , mm%(*<D£ir- 
^ffitt, ttE*ffi[c*tJc£:Lfc^ y KftfcMlHi: L/cS^, 
#K*ffiOH—>!J >^eSic*fL^y K#»«c (1 
/M) h 7 y ^ tV*"f ottffi* — sK^^ — >©ttffi«r 

^-HifC (l/M) y y ? t'y^-fo-fttS ^ b£$fffi 

[0043] z<Dm&'<zi> s mmmfcn&T-fm*, 
nz/v i mat l x ms-v-rt^ ztm-f 

(l/M) h77^ t'y^JC^-T^tlLtl^* 
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<2> = (3 6 0° /N) • ( 1 /M) 
[0 0 4 4] 

1. 

B2I4, (c J: 5 * - ««&*i5fcic <t 0 

[0 0 4 5] 0 2tC*3^T. K^-f K7^^ 

(1. r-f^^xy^D-^tlO^yhp-y^-K 

Kl C2 2.CSlp]?ltf4o(Ol^y K2 0- 1 
-2 0-4lrKtnv^ s S^^K20-l-20- 

— K^;y K2 6 - 1 — 2 6- AtSWLVi b*LTV^ 3 HI- 
r-V * n — v 5 -* i o (ell* t 5 > K/u^e — ^ i 5 

ir^^r^^^yu^e— ^ (vcm) l 6 iMtvt t>ttrv> 

[0 0 4 6] E)3(l, El 2 Ox-* *^^>-^ n— v^<£) 
> K/i^e — * l 5i:J:^ §S5;la6iMfV * ? l 2£ 
(la — ^ U T^f^^— $ 1 4#fS:(l ?>ttTV^ a n — 

* yr^f-ax-^ i 4tt*kMscvcMi e %mvz> t 

JfeMlfflOi^^ KT U -f 1 8 h 

[0 0 4 7] K7ytyyy ^ 1 8tD3feS»C(l?g^ 

K2 0^»£*lTV^ c SfcfV^^xy^p- 
v^-V 1 OcDUcSHaiF P C±'<Z^y r I C 2 2t5^^$ 
tt, ^7KlC2 2i:P-^i)7^f-ax-^i4>(0 
fflteF PC/^ K»2 4 T?it»*n-C^^6 s 

[O 0 4 8] r ZVm2<DX 5iC, r-V^^m^^a — 
v^-V 1 O (CI14 OOO?!^— ;/ K2 0 - 1 - 2 0-4 7^!£ 

(t^ttT^, :n!:^iSLt^tv K/u^e— ^ i5(; 
»Ltlj:2fe^afV^^ 1 2tfS*taTeitS*iT*3 
•9, 2tt<0«*Cf ? w l 2co^R<7)7 v --?®5c£oT 
4o^r-^i^ffai, :LftiC#JfcLT4o<£>1fi£^ 
y K2 0 - 1 — 2 0 - 4 frWttf &tl"0*5 e k^Ay, 
K«7*-f i 2cotSc^RUf^nsc*fjS;u^:ffl*^^ K 

[ 0 0 4 9 ] Sl>'ll 2 £-#H3^-£jc. 3y|^n-^1f- 
7-f^D3yFn-^ax^F (MCU) 28, ^- K 



:2 

7^^^ 3 yFc-7 (HDC) 130. 'J— Kt^^ 

y^IsIH3 4, V C M 2 4 R t 5 > K ^ - ^ 2 6 
— T>7 , 4 0}cJ:«91!pj)i~5D S P*:J=H^-tf- — # 

7r>^P-ROM42, D-R AM%f£JS L/t'<;y:7 
7RAM44, MJC±K=£Bi: LT, * * h (OPflT^- 

10 [00 5 0] EI 4 (1, ^30)7 4 TW^s? n— v?^ i 
otc^t^ibtufc^mx^^^ l 2{c*ft»iSfflfi:ai5S-C 
t-^h7^7>f b (STW) £^V>T§£iA£n<5 

[0 0 5 1 ] rcOi^— h7 *v Ml, 0 4 

(A) of±^J;5l-> if7^i:o^yfy^ 
*4 8«£lffii^T0*J;itf 6 0fiOt-#7 1/-A5 0-1 

-1 — 5 0-6 0(1, t-^'7l/-A50-l|COV>t' 

ttftLt^ti w/R'Ji;/^S85 2, 
8. ^t77 , s^6 0 > ^u-n- KMtte 2&t>*^-y 
[0052] ^w^^XttBftr-f ^^oHKlk-e^ 

T£ 1 Lt^Ltv>^ Sfc 

wit, T/4 (OB#H(l|?»Jx.tf»:(Oj: 5 ic&5 0 

[0 0 5 3] 

1 T = 7 . 207ns =-1/138. 75 MH z 
T/4 = l. 8 0 2 ns = l/5 5 5. 0 0MHz 

30 y#/<y ass 2H, 2 sir r 1 0 j co 2 tv*— 

5««*:»o 8 *^-^»«5 4(1,. il«6Lfc 4 0 
|S<£>2it fOj ^tltiS^ il^LAc9ffl0 2ii 

r o j fli*> roooooooooj ^2^}^m-t^>zt 

[0 0 5 4] ^f7^1iS5 6, 6 0, 6 4(1, ^ — ^ 

>S®5 8^H&S(C4T4-Sx.5^^->^S:ftt*V^ 

[0 0 5 5 ] *^^>3 >gMi^5 8(1, TflJJJCBtOHJLT 
^"TJ:9{c, SllBS7^-;vK (EVEN l) 6 8, 
«FS7^-;uK (ODD) 7 4, S{/i2RS7-f-^ 
K (EVEN 2) 8 0<D3ffiigLt>>bteZ>* 
[0 0 5 6] 125(1, m 4 (A) 0>#^>3 >^^«6 0 
l^ltfigliaa7-f-;uK6 8, <fft7-f-;uK7 
4, RD f ^2(BSSc7 ^ K8 OOfitti-9-— sK^* — > 
so $r®l<9 liiLtV>5 c 
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[ 0 0 5 7 ] :(OSfSf-^^->|j:0-3CYL-C 
^i~4 1 m&t LTE»$lx. ry^ft 

}Clja»8Tt*2i fl 00 0 1 0 0 0J I, 

1 — 3/ K»»#ft^ffit§#9 0° -ftu5 

•>y >^i/3y y -efitte-y— — 

EftUtfe9, Z(Dtz*b 1/3 ^^SfcO 

9o° -rn*± 5«cE»$tb5 0 

[0 0 5 8 ] * fcfg 1 «SC7 -r -/U K 6 8 Rtf* 2 Aft 
7-f-;l/K8 0ll [114 (A) <£> J: 3 id 4 X 8 T = 3 2 
T "C 9 > miC#US7^-/U K7 4 118 X 8 T = 
6 4 T(D2fe(Dmmg:b ftot^S, 

[0 0 5 9] r ^^ia5ofittB^^->«*»<t®i»-e 

<*IC*M;LT1^S 0 El 6 (A) (1 7 -Y h ft #"Cfe «9 , U 
6 (B) OJ: h»»©Si*>±*S9 -ettEHc^ffitt 

sa{btt«S:K*lilLfcy-K»»ttia6. (C) <p<fc5 

[0 0 6 0] *BBo*— — >-CttN«i sffioiH 
Wttr <gv H 6 (C) <£>y- Kft»ttit«Lfc- 
s i n 5e rcoj: 5**— — ><aW«E 

ftjcatu BI6 (d) i^me (b) o«f*wttfteR«* 

[0 0 6 1 ] E]7i±, d sofStfg-tf— — ><D y — 

[0 0 6 2] i7 (A) It 4 isV lmtiLt Ltz 

5 eoffitt * — ^ * - > £ H«l £ fc tttt»<OflHft-C**> 

[0 0 6 3] H 7 (B) (C) (D) tt, B7 (A) CO 

>*IC#L7 1/4 h7 ^ V-^, Yyy 

^^>^{z-^^Yyy^^ HM-f >-*-«Jic + 1/4 h7 

— ><Z>BEBi« fMl-K W»R3K9 6 , 9 8, 1 0 0* 

[0 0 6 4] CL^SfiMttfistt:, il»7^-;uK6 8 

*IrISC!*#U »«0»2RS7-f-;uK8 0 £ < 

■^>r^^*JnIJCai»-t"S s 117 (C) ^)t>h77^ 



117 (B) <DT*?»C- 1/4 F7^y» ^ Lfc 
SEME 7 (D) tf)>f >^0UJJC + 1/4 h7 y**>— * L 

[0 0 6 5 ] H7 (B) ~ (D) ©tt»ffi/jtt, E]8<7) 
fltfBU— ^ - > tf>KSxfi#a* <b£fifc £ titer*. -T- 

[0 0 6 6] [118 (A) 12, «l«»7-r-^K (EV 
10 END 6 8 SB£r^LT*5»> > y-K^j/K2 6^ 
- 1/4 F7y^">-^ F7y^ + l/4h7 

ovarii. [118 (B) coj:?^ StfflrflSrlSo^;** 
[0 0 6 7] i8 (C) 11. !/-K^yK26t-l/ ' 

4 YyyZ*/— 2 Ltzftrnx-nbtiZT^—T ^ s</u* 
±■#9 ttv i, y — K2 eicis*— sjfy^-r 

£&6 C :^-l/4F7«^->-n^-f^< 
/^^tt, v^^'^D5/^(O)?IMl0 0%it-5i:2 5 

[0 0 6 8] H8 (D) Wt % y — y K 2 6 ^ h 7 y 
^ i? > ^ M ^ > h77^ L/c^<07^ —=r^ y<juy, ~C&> 
"9, 5 0%(Ot>fa-f-fS:fco 0 MIC El 8 (E) 
V — >y K26^+l/4>7 is— 9 Ltz*M 

30 [0069] t*E] 8 <Dm 1 \&%ky s K 6 8 JCfe 

otli, 04;ttfBI8 (O ^-r^^li2 5% £5^| 

^K7 4 -e^^— 7 eyoco^^T"^— 

[0 0 7 0] ZCDfzib^ W,l^%&y -4 — K6 8 <D 2 5 
%cOt : '^— ^^^</U^co-^^-7^^^fp]£OEI 7 (B) <£>fS 
^iC*fL, ft^t7-f~/UK7 4ICfcoTit7 5%t-* 

£fr±Z<, ^l2fit7^-;uK80t'W25% 

[0 0 7 1 ] E38 (D) <n-*> y ?fcmX*<D5 0% 

K-C^TBC 5 0%60x^ — £#9. -^^^m, S 

[0 0 7 2] ICi8 (F) <0*11P!S:7^-/UK-C7 
50 sroO^^—^^ys/u^^^ m 7 SC*5»tS»:0*f$c7>r 
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— K 7 4 ~C(4 2 5 %C0x^ — =f -f /vw;* > 9 . ^(?) 
fc^fffllS^-r — ^ K6 8 X'&y >: 7 *3jfaG0m£fc'h£ 
< > *»0>*2«»:7-<-/u K8 O-CISStf? 5%(Df 

^-f^/^/^ia^^t # t***m*jk ^ *r * * 

[0 0 7 3 ] — ^^-y^i^t- 

4#ff!g 5 6 9 4 2 6 5 WflBS&tfElffi ( 1 9 9 7^12 
10 0 7 4 ] SfciS-SpfCfcoTtt* 0 5 O ±5*30(0 
ftsSrfrfcrf, ^fittt*— 

'[0 0 7 5].^i4^#lt5{C, 0 4 .'(B) 14, * 
i4, •> y Kv^Mt: a - Kft Lfc Wtffc 9 , 

r Ki/^tSi9 o, *»^y -r-f tr . y > 9 2&o<^- 

y p 9 4 T«fi!&Stl*c 
[0 0 7 6 ] JfepCO^U— = — K"^ — ^ 84lii/l/-3 

— KMWtfJBBtejK > 9 Ku*ttf$R8 6 

— y K7 K uxfflffl 8 8, t^7K U-^iS «B 9 0 {Co 
^"CtfHJtUSC, 1 0 TfHPSO^U — = — KfcTy hT'#7 

Ku^«»*«»^tt-cv^* 3 " #»^y ^-r tr* h 9 2 

14. ^^K7Kl/^if-^t^^7Kl/^^bfWJ 

Bl 9 14* J8 W <0 * - #tim§ii#»5tfs ^ j£ $ -5 * - * 

[0 0 7 7] 12 9Jci3V^-c\ Kf>f^^ K^-ryco 

T\ -9— h7y^7-T^l 1 0 M£*BSftx-f * ^ Kl 
»-*-51r — * h 7 ^ try* — **? p^SiA^MT^ft 

[0 0 7 8 ] If — # h77^7^f^l 10 (4, ^>-hp 
-7112. i^-fei^Mgra 1 4, •=& — ^SElfc 
sue, fig-mgyft&is 1 1 8 , 7 -< 
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p£T> 12 0, !7~^T-y/H 2 2^i>'f|]Er-y/H 
2 4 

[0 0 7 9 ] — *\ -9-- Tfs h7 y9y*—*v pCO#& 
^^^fV^^xy^n-^tlOli H 3 (Dr>f 

M5W|5]etli;, ^^miSBffiJCfeoTI4 2SccD^ 
7^^12-1, 12-2^gfLt^^ ~<0« 

— * y r? 3 ?*.^—? 1 4 ic4o^i^7 K20-1 

10 -20-4 SrgStf . — ■J'EicKBLT^S, 

[0 0 8 0] P-^y7^fax-^14lt VCMl 
6K± K 20-1-20-4 £x 

-^BcoftSoffiB^fift^i-Sw <b^-e&5o. -9— 
^h7y^7^^i 10 icj:^-^— # p 7 y?y*—* 
y fSMOi^ y KtfcBftfcWU u-iFifcBSfci&fM ■ 
»3Bi l 4 u— i^aiEJwi 9, SMt^^Kfi 

[0 0 8 1 ] SfCT 5 — ^®iC*ff^-9— * F7^7i 

— t y p<OS&^{Ct4, o— 1 0<O 
20 o-f!).7^fax-f 1 4 (Dtg.1t^y K 2 0 - 1—2 

-9— # F7 ^ y* — Ty hC0SiA^.{cfeoTI4, Jft#] 
^ K^H^L/ e C^^j^»lHie{c(H]^U/ L c-9---7K h7^^ 

[0082] tfct-#h?j/^7>r^ 1 loia^f 

— ^ h77 ?V r?y h^S5&»$5CfeoTt4, ^ t 9 > 

hvu-e-^ 1 5<oisiteat*B<oasB^iHi*sa}c*tufi 

30 v 1 ^ 1 0^*5fcOEIteSS[^ 1 0 0 0 0 r prntfetlll 
•9— *h7y^7-f^ 1 1 0IC<fc5-9— * h77^7^ 
y pORta4e-*ffitt!FRl 1 6 (C± ^^1^(4*7 2 
0 0 r pm<h UT-9*— * h7 y 9 V *— ^ y hCOgiA^ 

[0 0 8 3 ] -9—^ h7^^7^M 10 {C±6*|g0^ 

o*- sK««»a**aHt, sti^7 K2 o - i- 
2 o-4&o ? 7-^i(D'>y >^tstsrr<bic, ^en-eti 

»ft-rs s ^^&g-f 5 ttscoa'j^i4fig-rtvfii"j^^ 1 

40 18 t'lT9c 

[0 0 8 4] ffiB-rttft^9J5£olS{C(4, -9— ^<^ — 

hl95i 2 oic^^f5:ttri^5e:gt ! n.a i J^ffl^^ < 

~(D;<-x h^^-v^K^au-CSEBtff^SrffiB-rti 
SS^SFSl 1 8ScetJ&-f-&->-C, h^y Klc^J-f 5 
9 - y Kco(£B-rttfi€rffi'j3t-r-5 e 
[0 0 8 5] 7-f KSCfl-TS 9- s/ KcOffiB 

•m-fiDI4, EI2 3{CtfL^±95C. 7-f h^yKi!l 

— K^y KOttiW<C = 7lX ^0*0 2 5 ICTnLfin 
so 9 T^^^^-^{cJ:e->9 v^ffiBSc^Cfc 3- 
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Measure*, ^r^-eas-rnfij^i 

-C<?!>*»IB3fScov\-Ctt«WicaiS h 9 ^£5e*^ r 
[0 0 8 6] fc«-f *tay*JH5 1 1 8 SC i Sai36tt*tt!7 

feausvi; v^y^^y >y-ffiiijco^-a4, ay^> 

-7jf^^->7>r h»i 2 oicj: 9#y- * kbbo 
[oo8 7] igitm, 1*190-?— h7 ^ 7>r * 1 

1 Olcglt/ct-^^-vy-f h§B 1 2 oo^p 
iX^5: ■ * — — >^ 1 2 014, PLLIe] 
K128, • r W 7^ > 1 3 0, > 

[0088] p l l idk i28it fMirtiay^&tf 

■9—* h7 :7* — 5/ hO/^- ^S&SSJC, Jjfcft: 

•7 MPL L 1 2 8*>£t><Dmm? a yfi£ttl,ffo 0 Z. 
(Dtztib^v Vj-^y/v • =f ^ u4 =7 > i 3 oco? u y 30 

[0089] ffia-fnai^ffl*— 1 3 

6lt 7^ff^7 K*C*ti~S V-h*^y VtommfotttiL 
-tZ* -*)V s f-?\s>?^ 138l^>Fn- 7112H 

^— >»5i«F(Cttffltt*— — 1 3 4^ 40 

-cm 9007^ ^9 =-^9 u — 1 oot<d— ^ k 1 c 2 

2 £r^LT\ F — * KM* — #?>f h ff 
E 4«:«*i-S a 

[0 0 9 0] ::t'il l£#fiBLT#5£9JfCj;5#y 

- K • Kmwffi»6!)4eifia-1*4< "T £ 3M 

■ct t s * - < * - > & m # iA tffc # co a * i ft 0^ -t % s 

E] 1 1 (A) (B) (4, i9tOf-f D— >^ 

1 Orgini/^ 1 y K20-1 > 2S^y K2 0 

- 2JCO^T\ ^tl-t'ftfl)^ K2 4 - 1 , 2 4 so 
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- 2 RX? V - y K 2 6 - 1 , 2 6 - 2 > , *»^JC 

[0 0 9 1 ] ^flD 11 (A) <D 1#— y K20-1 
14, 7^f^yK24-l^h7y^t>^140-l 

>tttHll (B) 02#— ^ K2 0- 2t4, 7^f 
K24-2c7)h^^^i?>-^ 1 40-2 L U — K^ 
y K26-2(Of77^ty^l42-2 ^iStcr 
tfjJJC-D 2fciti = ;h,TWc>-f <5 C 

[0092] i#— y K2 o - i 'ic*5tt6 y- 

K^yK2 6-l?rI^7Kilt, 2#^yK2 0 

- 2 (0 V - * K 26-2 (DtUtttf) >tfl[«-rttS«r>i 

^45U~K^y K2 6-lCo^T, 7^h^y K2 <^*V 
4-1 IC£ 9 »#»*4xfcte«1f— Jl^** ~>14 1/3 
> Soffit! iC*tU 3 0°-fofftW«69 

0° ffiffl}CSoT*#i£**t-Cl*5o >J — .K-^ 

y K2 6 - 1 SrSiP^ L^^cO!;— K-^y K26-2 

a2=-D2-Dl 

[0 0 9 3 ] r coffin /^{vte-f nfia 2 SrffitBi^—^ 
/^->cOf±tg£j 0 2IC»l, w<^fetg^0 2 5>ftfl4 
1 y K 2 0 - 1 (0-9- — 7$s<ir — >{C^t 2#-^^/ 
K2 0- 2<0-^ — — ^«r-fi£ti6 ilH(0*-[$ltc:{it§ 

>7 h LrffitS-^ — — > 14 4-2 ?:S^^O 0 

[0094] witfy- 7K26-1 y - 

y K 2 6 - 2 cOtB^tffifi-rn* a2^1/3^77 
n'yftfcofe^n^ PlMJ3<7)tefg£i0 2 = 3 0 
° <^^5, -twt?. V K2 0- l^ffiffi*— ^ 

^->-l 44 - ltc*TL2#^v/ K2 0- 2<DfiMV— ^ 

— 1 4 4 - 2 ^rlDT^cOcfc 5 (-3 0° i§n6*f*] 
(Cfi.tgv-^ h LT*#5^tf 3 

[0 0 9 5 ] C4x{cJ:or, tt«W*Lfctfc*B*--stfA* 
^— > 1 4 4 - 2 V — ^ K2 6 - 2 Ti^mo/c 
t#(Offi«««l4, 1 4 

4-l^D-K^y K26-1 X-ufc^m^ i # coffig: 

[0096]IDl2{4 > lijl 1 SCjo^Sv-y >^fS]^ 

Si4 6fS^iri^ fl wco^tta^ i 4 6(4. mm 

kteZ y ~ y K26-1 <D-tiLfa-Q- — tf'<? — >'<Dft 
tt-Cfc^.- 2#-y K2 0- 2CO y- 

^ K2 6 - 2{4, «itW!cr *^WiCa 2fixt^ 

^gUS^^fi'ts^ 0 2(4, *#tta:a i 4 6^5,**sr: 
[0097] ::t% l$MSi4 6ii Bt*B*— 
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CL= (4/360" ) 0 
a = (4/3 6 0° ) 0 
^ = 9 0° X a 

<b-ttxtf<£i\ WxtfEl 1 1 tCfcoTtt* yY2 
0 - 2 lCf*itTl^3 K^y K2 6-2£>l#— y K 
- / K 2 6 - 1 5tBitttofcfifc« 
T^tfia 2(4, ffl;Ltfa 2 = 3 0° II 

fflEfflfifrf9« 0 2 = 3 0° ^S-^-trtSc 

[0 0 9 8 ] il3lt H 9 h7 yi?y<< * 1 

^ 1 OfCifi*— tK h y y?7*—*y fSii&ScogMlK 

[0 0 9 9] §3*^ a y ^/<^->^^iA^iL H 9 CO 

coy - y KSrffifflU B^fticg^niy^f^ 
k&M& LV\ 
I o i o o ] ftfc^s^s 2 T-fiSTftau^as 1 1 8 

£3^ [oioi] ^oit£, (Hi oot-S/^-y?^ h 

tt«-rn»*ffl«>-»— *?>f H!tE4tttffl 
y >^}cs^i^tfc 

[0 10 2] IltftefflHiMLt, h^y 

14 (a) ay*->y >^sc*ti-*9-f h^s/ K2 4 
5c j: & Bta-fnay*^ co -y— — > a , b <o^ t? & 

frV$bZ> s IO>#7^ h^yK24 IC*f L y — 3/ 
K2 >tffllctj[lfnDS:iBl Ltl^:i:t5: 

* ^7>T h^y K2 B£Sti* 

/u/ci: *co h y ^^ir>-^Ofig*POS 1 ^t^, 
[0103] fl^TB 14 (B) cO£ 9 JC, y — V^y 
K2 6 Mi *9-y--,if^^->A. B*K*K5: E 1 4 
(B) |j:!;-K^y K2 6T'f-/f/^-VA, B 4- BE 
Pi#cO£gScff-§-^^t< y- Y^y K2 6 

^eiSr^lt^^ CC0 > £co y — y K2 6 CDffi 

I^POS 2 ft*; 
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[0 10 4] ~ CD-y-— — > A, B<Dl£&ft#B^ 
L<&3&M(3:, 0 14 (B) COfcM'iCTfi-t&OlZ^ y 
- y K 2 6 £ h 7y *«r«fflS*|p»w»»Lfc># 
IcW&ftS*— #^^->A<3DKStB#VA 
*->B<Dg8Etff-§-VB >coM (VA -VB ) 

[0105] ccoipjcury-* Kf»#icy — K2 
F7y^t>^iiiPos2^iiittfc4bit ?>f 

10 h^y K2 4SC»t5y- y K2 6 <£>ffig-f tlfiD 
(4 

D = POS 2- PO S 1 
4: LT^^5r 

[0106] r*UC J:ot ( 0t]xl^Hl 11 (A) co l# 
^VK2 0-1(OJ;9IC, h^y K2 4- l(C*f-T 
6 y - y K26-1 £>&tt-f *l*D 1 41£fcB^6 ^ 
.<kri«-C*S a rcoi: 5 ^LXMTz^titzy^ h^y Kic 
y- K^y K©ffllflxibH:,'H l 5co<fc ?ic 

20 [0107] Bl 5 coi7 — ^-r — tVu 12214, ^y K 
^y K«44o-Cfo5C<h?5^, ^yK#tHH4 It 1 

-4£-sa£-f£ c tfcauts/symsct Ltll 

5 C 1 — S C nCOn >^*fe*TV>5 3 Wx.(4\ 7^ 

— ^s^fc«9co->y >^^2 0 0 0 v;y >Wh^>tz 
•^ctt^r.^^fljoos^fc^ v^{pj|<o2 oooic 
*ft2 5 0 v-y ^^ibih-ci 8(icoay*^y 

•Tixtf «fcv\, 

30 [0108] SO^HI 1 3 *#B8i-5JC, ^ry7 a S2T' 

6 y- ^ KcOfirg^tlSD^aiJ^-C^^^^t^, 
co^r-y^S 3T^^coy- h^y h'Zmmt LtzMcO 

tiia IcScJ < 0 co® ffl«rtr 5 0 

[0 10 9] CT^.141111 5W!7-^f-^;H 2 2(C^o 
tt^-y KS-^HH=lcoi#-y KSrSi?> L^c^ 

cr i j =D i j 

1 - a 1 nlj:SiS>45I >75><b, £X^X~tbZ s 
[01 10] w^J: 5JCL-Cffi*tttlB-f4xaa^#*5i 
4a-^/i^(f, tt^tHl 2 co^ttKJg 1 4 6{z'&^xm 

0 = 90° X a 

m^y b'VfoZZhfrb, tsfctBft 0 11-01 n(4£T 

o° r*fo^) c 

so [0111] nxim 1 3*#ffl-T58C, jSfcJC^T^y^S 
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>f — ^ K8 O^ffiffi* — tK^^ — >«^CO^ — >JCo 

Sri£»*tt5 e 10 
[01 12] ~<Dtz&, y^f h^y K£»"f 5 y - 

[0 113] ^It'«^{CfcoTli,. ^f^^S2-C 
^gttit, tR h7y^7t- ^ Hearts 
[0 1 14] CLta«£\ v-y 7 M/J 

[0115] Sl'6lt 0 1 3cO^^ y^S 4 tC*3^-5 

->y y hmp<owm&m<DVtiMv$>z a 

2 2d»e>BU*tbL, ^r^7 ? S2t% ^*3£«&&*ifc4fc 

[0 1 16] fiB-mSD^STP/3*f^-Cfemf. > 

TP/3Ki-efeM, ^ry^S3-e2TP/3ifcb 

P/3£i~5, y T'S 3 -etttf tllD^ 2 T P/ 

3EJLh-Cfc*itf, ^r^7 > S6t't7t^hi3 = 2T 
P/3 tt5, 

[0 117] C <£> J: 9 ^ ^ r 7 S 1 — S 6<£>#i31£\ 
^ry/S 7V±^y b'RXf±is V V^oJ^Tt^ 40 

£r\ s/^s 8 y KS#xt/ay^->y 

Stbto3gJC Jt 9 , il5(0!7-^f-y/V12 2IC^t 

i 5 4->y y bp&&bti& s 

[0 1 18] ffl>'{*] 1 3 *#flB-t-4iC, ^^y^S 4t 

^T77'S 5T'il TOfilE^ — 2 4SCt&jrti--5 

^ y K#§HHM'>y >^#*C CiC#*ELfcIHaEtt 
ts <*> is ± (>'->•; h 01 5^7- 

^r-7vn 2 2v&hntzm7£^v >-y<o&m<D[Km so 



[0 119] EA±<BiQ.3i{cJ; 9 -tarffl*— 

» t iZ^XtMfcttfflS t fcffctt*— * - v 

[0120] Hl8fl, B17 OMlEr— ^ 1 2 4 CO 

[0 12 1] (Hi 8 (A) H\ T**fl!W»&>f W-{»J<B 
F77^#ti-,2, i-1, i, i+l,..i+2©5 
->y>^tMi^^ F7y^#*i-2, i- ^ 

[oi22] F7 y i - i *-en->y 

i 4 8 i (stta^-^fl[iiw« 150 ftp- h 9 

h77^ilC*>oTlt v/''J^fl!f»1 4 8, 15 211 
F7^ ^ftGOffrl^U T P/3tci£*:L, ftcob^^/^ 
#-§■ i + 1 a>b5c<^*IIcMoTV^ 0 

[0123] 118 (B) ti, [H3C< r^*«*»6-r> 
■^-fflijic h7 ^^S-?- j - 2, j-i, j, i + 1. j + 

-TP/3i4ot^ fl r C0Ac^, h77^#f 
isV^ftitm 4 8^f7y^*i75S2TP/3(C^* 
9, ^F7^^#ti + 1 /j^7nCOT P !dot^ 

[0 12 4] ^coj: 5*->y >^f4B'.o£ Cfc^^ 
y Kic*ti-S 'J - K^y KcoffiB-mfiD^i:^^- 

v, y-K-^ Kt'its^y >^->y 

oTv- y v/KHifflf *B<oHEffi3:9— 3&«j|S# 5 r <b frttH 

lcBSib-e#5c 

[0125] Ht% 117 (OMiEr — ^ l 2 4 *»e> 

m&ttiLfzmMmcD&mi§ 0 1 6<di/^^ 132 

3 OcDgSP^I T d -fittl-b— — >co 1 JSJEBir 
t^^^h ^y-^y'/u • 7w W7^yi3 0Mi3:^f 5 

[0i26] rd= (8 T/3 6 0° ) ^ 

ro^JS^SgSd&oTti, 0 1 7 0?*Ef-7';H 2 4 

UlLfc»i6i*IH t d^tS!E7--^/ui 2 4!.:MLtt 
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[0 12 7] *fcH9flD-0— # h 7 * * 9>f * 1 1 OJC 
Tit, KMKlttl^ KO h77 

[0128] ;i t^fc^iCte, 13 l 5 CD 7 — 9ir — -7jv 1 
2 2iC*#<b*lfc#^:v h^y Ki-^ti"S V - K 

1^ Ifc i *(iliftfitIB*^» 6>ti, ^Ihlt, ^ 

at^^^rsaa$ti^2ijcco^^T f ^^^ 12-1, 

1 2- 2<0<g-r f — *®iCtt v n-^7^aX-^(; 
<t f?-fil[llifc*$"*L4 4r^^>S["^3/ K 20-1 -20- 

4 ^f±{tLTv^ r 

[0129] rl^— yK20-l-20-4lt ^ T"*I 
cOJ£:i>7^ h—y K 2 4 - 1 -2 4- 4«C*fU 
CO^V — y K 2 6 - 1 — 2 6 - 4 & — ffctCgEH l> 

t^5 0 ^^t 5 ^ 2-i, 12-2 

fcffitt -9- - * - > # s § iA 4 nt v > 5 C £ fctt£^ 

ttrte «9 , -f >-rmizm&-rz> i + 1 #-> y 

[0 13 0] Cl-Ciai^Lt^-Kr^^^K?^ 
l J — K^fcll^-f h 9 1Ztb<D*>— > is -Y /IsT ? ± 
^-fe^JCitL-Ctt. «^^iS'>!)y^^i + l#y'J 

[01 3 1 ] ® i #->y U"C^->- h? y? 

LtzikmX\ ^y K«*WSC^. y K 20-1-20-4 
£^ [ >>#;L&;^b 1 '>y >^^COT^-t^^^T9c 
[0132] (DMcO^n 7 K20-4 fC«J 9 S^T 1 > 

y ^^OT^t^^ji/s:^ fto i + lSv-y > 

^(C^y KlrMtS/:^ 1 F7y^'>-^^Tt 
[0133]®H77 Pis—tKDttTlzX 9 i + 1# 

•>y h7 Lizvtmx\ si:<^5'K#t so 



JillJC^ y K 20-1-20-4 £90 0 • o 1 *> » 

[0 13 4] rcoj: M»i£>*>— ^r>yt^7 

3/ **MH8fT»a»fe l F77^y-^ 

K£g«LT 1 F7^y-^lT9^> K» 
Si£:£fO e Z<Dtz$>, \Y7y9is—<7^^^Y<D%'<rr 
led 

® l >— ^ Y<nWi7 

© 1 ^>—^ KCD^tT 

[0 13 5] trt*iWi:feoTlt m-^V>-y*QL 

— y Kffl»*. r 4: — & *t*ffi 

>^—co— y K^Sj^ i>7 y ^ ^ K«cJ:P>. 

[0 13 6] w(Ofc^. D 1 9 JL^itSC*];^ i #->y 
v^^i^:^ i + lSv-y >y<DK(D l hy 7^tVf4: 
K 20-1 — 20 - 4^&M-e»SiJLfc»i5E 
giDh i it 

D h = 1 /M 

[0 13 7] mi 9 combat, ^y KttMttM=4« 

t^5:^^, Dh=i/4 h77^t^f 
tit, ^co— ^ K^S^^fc , 9co^i!jiagiDh= 1/ 
4 h7^ 

U9C5QJ: — t^77^7>f? 1 1 

[0138] ::t, K«j»x.«ci:9i*?>-r»»E 

SID h SrCfcfB-fr — — xoWffifflo-Etaft 0— 

[0139] 0 = (36 0° /N) Dh= (360° / 
N) • (1/M) 

SfflGCtS^ 01^0 = 2 2. 5° £fc*c 
[0 14 0] IH2 0lt ^y KW**.JCJ: -5 fit It ft 
1/4 F77^ e3/ffofti-5J; 5 JcKtiWfiSixfc 
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1 2 0 II. {f7~*-f)\s • K7^>130 coil 
*£0$ffl t d SrKJS-TSUv*;** 13 2O«rgSCj0j|*l 

[0141] ioWS 1 5 4 (1, @1 7 (Dmi£'r-y t ^ 1 

4 h7 t*^^oli«Ttt*?#5fc*^WSffl-(£ft« 10 
* h^ttt^J: 3 lcLTV*5 a IP*> l#— y KcoEUc 

i j Sr-ttf)** uisxf l 3 2<cK3£U 2#— 
y h\ 3#^y K, 4i^7KM^)f^5:^i;, 1 

MtoSLTV^c IP^ JD*-8§ 1 5 4 ^OftttJ^it&co 

[0 14 2] K : <f> i j = 0 i j 

2 §^ y K : <f> i j = 0 i j .+ 0 h 

3 #^ yK:0ij=<Mj+20h 20 

4 yK:6ij=<Mj+3$h 

122 lit, B2 OcOif— — hgpi 2 0ld£ 

•9 El 1 9 CO i #VJ >yki + l&is!) >?\a\t*x* 

[0 143] 02 1 (A) tt, K2 0-l£Dfi 

tjjfaco imms T£3 6 0° b LT»0agLK§&£ft 

y^Xfo*), :tli:mi/;fil0ftl^ = 2 2. 5° ~C 
[0144] ^CO 1 ^ K 2 0 — 1 ICoV^Tit, MS. 

mmsm * h is <t> h = o -c#> 9 . * * oti*^ y - k 

- ld$->!J i^F7 y*-tr>*lcffi:«Lfci:£ 

i-SS^ttS-t"^ 1^2 000^1-^ — — > 1 6 Ot'fe 

9. wC0{£ffl-^-,i?^-> 1 6 0<0gg^9T*#b^fe 40 
&mt^n i #->y >^co b =7 y 9*^9 &&-f a 

[0145] 02 1 (B ) it, 2 y K20-2 cofi 
*g-tf- — 7$s<? — ls-C&>Z> : Z. CO 2#— y K2 0- 2 COS 
ffi* — — y - y K2 6 - 2Sr>T >^lRi| 

(CTP/4fc^^-7-fe^ hlfcli- y K2 6-2 * 
(D&S:(Dh Z(D2mm§-y-— — 1 6 2eo8Sffi 

121 (A) CO lt^^ KcOtarti-9--^/<^->^«-L 



[0146] *f:|21 (C) C0 3#— y K2 0- 3 JC 
ol^tll 1 ofijCO^y KSCjH-LWaEfflfittaA $ h = 2 
2. 5° -foil±*fcfitffi* — — ^*»#5iAx-C 
Z<Dfz£> 3^^y K20-3t'J - y K 2 6 

- 3tf5>T >^-«SC2/4 F7^ f h 
IfiU-K^y K2 6-3 ' tf>&g-CG0 2 oOfittt- 

— > 1 6 4C0Wt%lia-%-fiK h =7 y 

[0147] IJC121 (D) <0 4#— y K2 0 - 4 [C 
o^tll 1 offjco— y KJC*tLSSffiJB{itS*i 0 h = 2 
2. 5° -foil*^:fc.Rffi* — — >£S#iAA,T* 
:ofc«)4#^7K2 0-3t*y-K^s/K2 6 

- 4*W >-tM'<Z3/4 Y=7 yt \i*y^tirt*7±y Y 
LfcJJ — F^y K2 6-4 ' CO^BT'CD 2 oOfitfBf— 

[0 14 8] B2 2ii, i2 1 Oct 9 (CLT*#i^*n 

[0 14 9] £-fU2 2 (A) i#*>L> 

U r 1 f ^ y K 2 0 - U t V ^ M 

"CfcSc <!: t coEKf f 1 K 2 0 - 1 <^ 'I 

- ^ K2 6 - 1 «9H|2 1 (A) W->yvm 

>y i CO h 5 y * LT^£ a 

[0150] ocottSir^'— ^® i 7 oco i y >^ 
«c*t"*"*M*li7-Y h — y K24-1 lets r>yvy 

&Of-^fiAWTt5^ @22 (B) 0<t5-«c £fe 
2#-^^ K2 0- 2 60-tru-^ htt«Jcffli9»to5o 
2 ^K20-2<O'j- yK26-2JC<t^g|2 
1 (B) eo*— — >oS6ffi9(cJ:-5 — ^ KfiH 
it, >^-fflM h77^t>^^l/4 F^n'-yf 

[0 15 1] Z<Dfz#>^ 2#^7 K20-2ij:, ^"^ir 
y h >— ^{CJ: «9-T >^-ffiiJJC 1/4 h 7 y f fyf'^ 

h5y^t5c h->~^it, 1 h7 

y ^ > — 9 oo J: otizi^is V<nWiib ^^r > Fcd^t^ 

CO-y- — hn-73 8 i^iC^tt^PfV h 7 y 

[0152] r O y — ^ K 2 6 - 2 id J: £ i # y 

>yfj>>b4 >-rm^ 1/4 F77^ t'^^^it^^-ty 
h Ltz v 7 y ? ? \z.ttir h 7 ytmmvtm 
r% y - ^ k 2 4 - 2 ic ± t**- ^ m 1 7 2 jc 1 ^ 
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[0 15 3l«^tH2 2 ( C ) CO 3 §— y K 2 0 - 3 
^^>«»X.^B|«SCU-C1T*>JX. 5EJC0 2 2 (D) CO 4 
#— ;y K2 4-4— GO$}Wx.h<nt>tlZ>= :04#^y 
K2 4 -4-^>«l«;tT*, i >^:^1^1T- 
^11 7 0, 172, L 7 4 1 7 6 4 V 

y^taW^TL, &'<C i + lf*>'j >^C0#] 

[0154] i + 1 #*> y >^##— C0#]#*lI3\ H 2 
2 (E) C0£?iC, K£44IB2 2 (D) 04 io 

S-^y K2 4-40M»*0'l'>tlr-l/4 F7 

9 5, 

[0 15 5] Z.COtzlb^ 12 1 O&tS * — — ViC 

ifjf^LT. *#E(c i/4> 7 <y * tV^coco^i? y 
t Lfcl F7'^y->37> K^56tTi:lltTO = -^> 

[0156] (21 2 3tt, 021 ©GfcffiiJ— tJ-*^ ? — >G0 
§iA^ > ; ^ 0>fifcffl * - tf^ ? - > ft. fi§ V ^7- ^ #^ 
Wttlt'feo, 0 2 3 (A) CO 1 #— y K2 0 - 1 !C 
feotlt fittt*— * 18 0-1 BLXff—fi 182-1 
fcfs) C h 7 :y^-feV*-ce#j£**tT^£ 0 i^coD 2 3 

(B) C02#^y K2 0-2{Cfeotll fflffi*— sKl 
80-2C?h77^ty^tjtl ^K20-liBU 
T?£>£/j^ 7*— 9 1 8 2- 2}CoV>Tte-Y>^M*CTP 
/4 /clt^-tr y h Ltf &iA^ ( ntv>5: 30 
£^ [0157] *fcE| 23(C) CO 3#— y K 2 0 - 3 CO 
^ ffitt*— # 1 8 0 - 3 I* 1 #— y b*2 0-l tmth? 
y 9-t>9 &W:VfoZt)K r-^18 2-3(Co^tlj: 
-Y >"MRi]JC 2 T P/4 y h LT^^iA^tlTV^ 

5. tii^5i2 3 (A) C04#— y K2 0 - 4 cofiz! 
fi* — # 1 8 0 -4 13 1 y K2 0 - 1 bffl U h 7 y 
^-t?>^T*£>3/j^ r-^ 7 1 8 2-4!Col^t(j:l#^ 
7K20-1 iC*|-L-<>^iJJC3 TP/.4t7t7 h L 

[0 15 8] ft, B|2 OCOih— ^9>f h^l 2 40 
OSC&oTtt. 1 5 4 "CEI 1 7 C0tiiE7 L -~y>'H 

2 4^^^e>tL.fc'J - K— y KM<DffiB-fh£fc< -Tfc 
tf^jagfflfijrfB^ i j t is V WW *-&m<0^y K 

0 h crtOSD-gMjt 9 -?u ^y^-f/^ • x-f u*< 7 4 

> 1 3 oosiE^n t d ^^j^PLrati^- 

h£4 >^JHtt^W&*>iD**4*fe 1 3 so 



2 LT7'a^77 y/U • 7^ K^^l 3 0 CO 

[0159] *fc±iao*«»a8tt, Gt« - 

>C0 1^3 6 0° 5:4 >^ic»Jt**fc»*t« 
SCfcoTV^jftS, wOltla*— sK^^ — >0 1 JH»3 6 

o° {:^t6v^ ^^aNtt^sscjeuraaiicfiA 

[0160] St r>y>^/:^t-^^-y 
COi^^gt 1/3 h7^^t , yf-^fc|j:l/4 F7-^ 

t'hS<ltl/5, 1/6 f^y^.tVf-iV^J:} 
MLTt>£^U iS5iCl/2. 5, l/2h^kVf 

<fc < LTt>il\ 

[0161] 3E«c*»W«4±E^)3lti6»!(itc!B*S*t 

[0162] 

[0 l 6 3] Sfc*380itt, "J— K-y KHcofiB-rtu 

y K«0Sx.B#«C^^ KtSLS<Oyty±y hftf^^Si t 
7>T h— y K{C*f-T5 y - K—y KcofiS-f 

>^««tdo^ri»s h 7 ytrnftzmt-xmcoi' »; > 

tBtt*as>6*,-s>« v^tffSJcov^TttfitB-rniicxt 
i:-C*5i*.-tstBSr^-7-fe y h 1X^6 C <h "CCL coPpIH^ 

» >^ l , y > ^ w ft co ik 9 jc ts ^ 5 ft ma £ ft ± 

[0164] H*c#5§9ffcfeoTI4, — ^ Kaix.^> 

y K»»W!C h 7 y 9 M 9 y^i:^ y KS^Wo^Bfl 
tSiiyry-t y h-tZ>± 0 — >*bseu 

TStii^C>-C% ^yVWWiL\c&y)h7y9't>9 

z^-t tiaif -s-^ft^v-y >^co h7 y 9-t>9\m^m 
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[mi] fc&wnmm&mm 

[SI 3] 02COf>f^^xy^p-v?^^iM 
9! El 10 
[SI4] *»WtE»t5*-* • 7^-75; 

[i5] El 4 <D\ZM.7 AiClEflkLfcffiti*— 

[EI6] H5tc«rfs*-^^ — >OK«E*OBlM 
El 

ims] ->(0flfcflfc 9 icfcSffiHW ^-co '-. 

K^Mi^ft-F 20 
[19 9] #««»5i*16t:*a-*--B*--aIf 

[Ell 0] Sl9c07-r — > n 5f^H 

[111 1] LJ- ^/ KM^B-rttt 4 <-*-<): 5 l-S 

[1112] 4'>J^ti»ffi4Lfc^Kttlifift 

[in 3] *»w«c^«*-#**#a*fe©«ffl#i« 

(07D-f t- h 30 

[Hi 4] 111 1^7 KitJii"*i.jBS"C«ffl-r4^— 
[111 5] Ell KO^y KfiB-rttaHSJci^^fiK^n 

17 — * t- - ^ / v<o 1 & w m 

im 1 6] El 1 

[Ell 7] Ell 5 017 — ^7=-— y/U75^^WHf+©-Cf^ 
tit $ jE 57 - * - ://K£>tt W El 

[El 1 8 ] *-#*«»i&»a-cff 3 ^> y >?mwico* 

7±y h»ii^<©Bl^ia 40 
[Ell 9] — ^ K«J#^&t>^>y >^«lt^S:#?7^ 

[1201 ^7K«J»itt7-feyF'>-n5tt»t 

<D{&<D^mmmoo7'* y?m 

[02 11^^ K«J«*-Cfit«»*3ftS3»-7-fe:^ bi~5# 

- y Kfijd fittens $ n- fc-tttt * - ^ - > <nmw m 

[0 2 2] E| 2 l^ffiffi*— — >*tt/BLfc^:y 
[El 2 3] El 2 2 CO— ^ K«J#^«c#5^^-fe^ h — so 



30 

[El 2 4] 2 0(7)^7 K}d*5ft5 7-Y h — y K> !/ — K 

[125] El 2 4<D^-7^ h^yKt*b7y^tv^£0 
WW*c3SSJclB»Lfc1»— #^^-> A, B£y- 
y Wm^m^xntz h =7 ^^t^^ic:*tt5fni<0 

[Ei 2 6] i>y >^-ttBjc^cTf4«-rns^^-fb-f 5 

a— <|3*-7-fes/ h<OBlWEI 
[ff*OH«] 

1 0 : f-f^^xy^n-j/t 
1 2 : =3 > h o— K 

14 : n-^y7^fax-^. 

15 :^t 5 >K^-^ (SPM) 

1 6 : * n^yu^e— £ (VCM) 

2 0 : K 

2 2 : ^7 Kl C 

24-1 — 24-4 : 74 h^-y V 
26 — 1 — 26 — 4 : V — K— y K 
28 : >-=!>- h o— /u^l - ^ h (MCU) 

3 0 : Kr'-f h cz — 7 (HDC) 
3 2: y- K^-V^/HElSS 

3 4: MWn^^^BK 
3 6 : tt«f-#aH» 

3 8 : -y— =i> h n — 7 

4 0 : /^-7>^ 
4 2 : P-ROM 

4 4 ;/<y77 

4 6 : h^T >^ ^ 

4 8 : 4 ^7* yt 7. 

50-1 — 50-60 : -tf— #7 I/— A 

5 2 : y - k/7>t h • u*^y 
5 4 : -y— 

5 6, 6 0, 6 4:^ yy*W$L 

5 8 : #v^>3 

6 6, 7 0, 7276, 78, 8 2 : t-.f^-K/- 
> 

6 8 : H 1 lt7^ — ;W K (EVEN1) 

7 4 :ff»7-f-;VK (ODD) 
80:12 i^7^ —;l> K (EVEN2) 

8 4 : y\y-^~v 

8 6 : > y K^l« 
88:^7 K7 Ku-*g« 

9 0 : 1?^ *T K^gS 
9 2 : ffft^y^-f «« 

9 4 : -8|J£ 

1 10 :t-*'h77^7^^ (STW) 
112: ny hp-7 

114: u— iFtt«&#iM(pa5 

116: nr-^!ZS]£fS 
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@ 



113] 

1 z 



VCM I 6 




[06] 

; 8T j 

S 

(A) 7-f Hs-* " 



(B) autom 



(C) U-KS-^ 



CD) 









J 


s 


k 








I 




i 

| 





2 2 «NvFIC 



12-1 



[019] 

i + i i 

24-1- 



26-! 



-2 0-1 



12-2 



2 4-2-P wC 
2 



-2 6- 2 



2 0-2 



2 4-4-t 



SPM 



•20-4 



8-4 



TP 



3' 



nm2 ooo- 

32 



1 0 0 0 9 8 



118: figT^PJ^ 

12 0: v- — 7$s<2 — yy4 h9i 

12 2: V —9 f-7'> 

12 4: tilE^ — -f/V 
1 2 8 : P L L0£§ 

130 :/a lf=7-?^f}V • x-f W *7 4 > 

13 2: (W»fitffiftta:Sffl) 

13 4: ffiti-fr-tfffl^-VjS^g 

13 6: ffl«T*L«3eJBl>— #^*-^56flfe« 



13 8: ^/U^U^ (MPX) 

1 4 4 - 1, 1 4 4 - 2, 1 6 0, 1 6 2, 1 6 4, 

6 6 : fitl^^-V 

1 4 8, 1 5 2 : ->y >^if^ 

15 0: fit«-9— 

15 4: ^0^-*§ 

180-1-180-4 : ffitgi^-^H 
182-1-182-4 : =r ~ 2 W$L 



[Hi ] 



(A) 



X > ^ □ - ^ y 




_JL_.. 



2^4 



(0) 



(start) 



I 



I 



C END ) 



(C) 



i 



f 



! 4 1 =0° 



+ D I 7 * [J I 



at 



0 2=30° 
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[0 4] 



Y 5 °T t 50r 2 5 0 T 59 



5 0-6 0 

Jill 



5.4 5.6 



5 8 



8 0 6.T 





SMK 


GAP 1 


Position 


GAP 2 


Gray Code 


GAP 3 


a 6 *4 T«=3 5 2T 


4 2T 


1 1 T 


2 8* 8T = 2 2 4T 


9T 


2 8 6T 


1 9 2T 



(A) 



5 8, 



6 6-- 



j ) \Poaition) ) ) 




Evon 


SG/-V2 


9Gf->3 


CEO 






EVEH2 


$C?;->6 • 


2*81=151 


4<8T-32T 


2*8HffT 


2I8T>1ST 


8I5T=64T 


2*8T=16T 


2*8T=I6T 


4*8T=32T 


2*8T-tST 



•-a 2 



(B) 



6 2 8 4 8^6 8 8 9 0 9 2 9 4 

— ^ / I Gray) Code j j 



GMK 



UHMT 



T*10TmiOT«l4Cn" 



5*8T-40T 



Tt8T=56T 



1#8T=8T 
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